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Listing of Claims 



Claims 1-10 (canceled) . 



6 



11. (original) An optical pickup apparatus, comprising: 
a semiconductor laser and at |Least one light-receiving element 
formed in a single stem and positioned such that said 
semiconductor laser emies light ray flux along a first 
optical path through an 1 objective lens onto an optical 
recording medium in a foism of a small spot to facilitate 
operation of recording, Ireproducing and/or erasing of 
optical information, and such that said at least one light- 
receiving element receives Eight from a second optical path 
that is at least partially different from said first 
optical path; and 
a uniaxial crystal plate having a discontinuous surface and being 
disposed in said first floptical path between said 
semiconductor laser and the objective lens; 
wherein said light ray flux emittec^ from said semiconductor laser 
is transmitted along said first optical path through said 



uniaxial crystal plate to saiKl objective lens for focusing 



on the optical recording medium; and 
wherein light ray flux reflected 



medium is transmitted through 



from the optical recording 
said uniaxial crystal plate 



and along said second optical^ path to said at least one 
light-receiving element . 
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12. (original) An optical pickup apparatus as defined in claim 

J 

11, wherein a uniaxial crystal plate is hermetically sealed unitarily 
in a package containing said semi cjpnduc tor laser and said at least one 
l^ght -receiving element therein. 

13. (original) An optical pickup apjparatus as defined in claim 
,| wherein said at least one light -receiving element formed on said 
em consists of two pieces of two-divisional light -receiving elements 



i 




respectively having dividing directions different from each other, and 
a height of one of said light -receiving elements is the same as a 
height of said semiconductor laser, while la height of another one of 
said light -receiving elements is different^ from said height of said 
semiconductor laser . 



14. (original) An optical pickup apparatus as defined in claim 

li 

11, wherein a uniaxial crystal plate is he^jmetically sealed unitarily 
in a package containing said semiconductor laser and said light 
receiving element therein. 



Claims 15-28 (canceled) . 



29 . 



(previously presented) 



An 



optical disc apparatus 



comprising : 

a light source; 

an objective lens for focusing light r&y flux emitted from the 



light source on an optical recording medium; 

1 

a quarter-wave plate located between tghe light source and the 



optical recording medium; 
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a flux separating element configured to separate light rays 
reflected on the optical recording medium from an optical 
axis of incident light rays, the flux separating element 
including a uniaxial crystal with a discontinuous /urface 
disposed in an optical path between the light source and 
the objective lens; and 

a light-receiving element positioned adjacent the 1/ight source 
and at a front side thereof for detecting a si/gnal from the 
reflection light rays. 




30 . (previously presented) The optical disc apparatus of claim 

/ 

29, further comprising a collimator lens located/between the flux 
separating element and the optical recording medii/m. 



31 . (previously presented) The optical disc apparatus of claim 

/' 

29, wherein the light source is at a different height from that of the 
light -receiving element. 



32 . (previously presented) The optical disc apparatus of claim 
29, wherein the flux separating element comprises a prism including the 
uniaxial crystal disposed in the optical path between the light source 
and the objective lens. / 

/ 

33 . (previously presented) The .optical disc apparatus of claim 

jj 

29, wherein the optical disc apparatus is an optical pickup. 



34 . (previously presented) An optical disc system comprising 

/ 

the optical disc apparatus as defined in claim 29. 



/ 



:( 
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35 . (previously presented) The optical disc apparatus of claLm 

/ 

29, wherein the light source is a semiconductor laser. / 



36 . (previously presented) The optical disc apparatus cfc claim 

/ 

29, wherein an incident plain surface of the flux separating element is 






not perpendicular to the optical axis. 



37 . (previously presented) The optical disc apparatus of claim 

/ 

29, wherein the light source and the light -receiving element are 

. / 

unitarily constructed by combining both of them into one, 

/ 

38 . (previously presented) The optical disic apparatus of claim 

/ 

29, wherein the flux separating element is employed as a window member 
of the light source . 

/ 

39 . (previously presented) The optipal disc apparatus of claim 

/ 

29, wherein the light source, the light-receiving element, the flux 
separating element, the quarter-wave plajje and the objective lens are 
mounted unitarily to form a unitary optical pickup portion. 

. „...„..., j,„ _ . ^ 

39, wherein the unitary optical pickup portion is accommodated in an 

// 

actuator movable portion which can be moved both in a tracking 

/ 

direction and in a focusing direction. 



41 . (previously presented) The optical pickup apparatus of 

7 

claim 29, wherein the light spurce, the light-receiving element, the 



TAKAHASHI et al . , S.N. 09/577,006 2271/46440-B 
Appl'n for reissue of U.S. Pat. No. 5,870,370 
Page 6 



flux separating element, the quarter-wave plate and the objective len 
are accommodated in an actuator movable portion which can be moved bc/th 
in a tracking direction and in a focusing direction. 






42 . (previously presented) An optical pickup apparatus 
comprising : / 

a light source; 

an objective lens for focusing light ray flux emLtted from the 
light source on an optical recording medium^ 

a quarter- wave plate located between the light/ source and the 
optical recording medium; 

a flux separating element configured to separate light rays 
reflected on the optical recording medium from an optical 

// 

axis of incident light rays, the f/lux separating element 

jj 

being disposed in a divergent optical path between the 
light source and the quarter-wav/plate ; and 
a light -receiving element posit ioned/adj acent the light source 
and at a front side thereof tojc detecting a signal from the 
reflection light rays, wher^n the light source and the 
light -receiving element are/formed in a single stem. 

/ 

43 . (currently amended) An optical pickup apparatus comprising: 

/ 

a light source; u 

/ 

an objective lens for focusing light ray flux emitted from the 

/ 

light source on an ; optical recording medium; 
a quarter-wave plate located between the light source and the 

i/ 

optical recording medium; 
a flux separating element configured to separate light rays 
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reflected on the optical recording medium from an optical 
axis of incident light rays, the flux separating element 

/ 

being disposed in a divergent optical path between the 
light source and the quarter-wave plate; and / 

a light-receiving element positioned adjacent the light source 

/ 
/ 

and at a front side thereof for detecting a signal from the 

reflection light rays, wherein the light source^ and the 

light-receiving element are formed in a single /stem, 

wherein two pieces of prism consisting of same sor/of uniaxial 

crystal respectively having optical axes intersecting perpendicularly 

to each other are employed as the flux separating element, such that 

when a refractive index for ordinary light rays o£ the prism rio is 

// 

larger than a refractive index for extraordinary/ light rays n. e / an 

// 

incident angle of the ordinary light rays transmitted through the first 

/ 

prism to the second prism is 5, and a counterclockwise angle from the 

/ 

optical axis of the ordinary light rays is in afr plus ( + ) direction when 

fl 

the value of 5 becomes larger than zero, and such that when n Q is 

/ 

larger than ri e / an incident angle of the/ extraordinary light rays 

/' 

transmitted through the first prism to t-fie second prism is 5, and a 

// 

counterclockwise angle from the optical axis of the extraordinary light 

a 

rays is in a plus (+) direction when £he value of 5 becomes smaller 

a 

than zero (5<0) . /' 

/ 

44 . (previously presented) jl The optical pickup apparatus of 
claim 42, wherein a plain plate made of birefringent material is 

// 

employed as the flux separat ing //element . 

/ 

45 . {previously presented) An optical pickup for use with a 
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recording medium reflecting light flux incident thereon, comprising: 
a light source emitting light flux along an emitting direction/ 
a focusing optical element; 
a flux separating optical element having a first side that faces 

/ 

the light source and through which light flux emitted from 

i 

the light source along the emitting direction enters, and a 

second side through which the light flux exits /the flux 

/ 

separating optical element, the flux separating element 

/ 

including a uniaxial crystal with a discontinuous surface 
disposed in an optical path between the light source and 
the focusing optical element; / 



a quarter-wave optical element through which the /light flux from 

light source passes after having passed /hrough the flux 

/ 

separating optical element, the focusing optical element 
focusing onto a recording medium the light flux from the 
light source after having passed / through the flux 
separating and the quarter-wave optical elements; 

a reflected light flux detector facing the/ first side of the flux 
separating optical element, 

wherein the recording medium reflects //the light flux focused 

H 

thereon to thereby produce a reflected light flux, 

// 

the reflected light flux passes through the focusing and the 

quarter-wave optical elements and enters the flux 

jj 

separating optical element through the second side thereof 
along an optical path that substantially coincides with a 

// 

path of the light flux from tJhe light source after exiting 
the second side and in traveling to the recording medium 
through the quarter-wave and!' focusing optical elements, and . 

/ 



TAKAHASHI et al . , S.N. 09/577,006 2271/46440-B 
Appl'n for reissue of U.S. Pat. No. 5,870,370 
Page 9 

the reflected light flux detector receives, along a detecting 

/ 

direction, from the flux separating optical element 

/ 

reflected light flux that has entered through the gecond 
side . 




46 . (previously presented) The optical pickup of/ claim 45, 

/ 

wherein the emitting and detecting directions are at an qblique angle 

/ 

to each other. 



47 . (previously presented) The optical pickup of claim 45, 

/ 

wherein the light source and detector are spaced fr;6m each other in a 

// 
f! 

direction transverse to both the emitting and the detecting directions. 



48 . (previously presented) The optica ; l pickup of claim 45, 

// 

wherein the flux separating optical element cpmprises a birefnngent 

/ 

material . 

u 

49 . (previously presented) A method/ of directing incident light 

// 

onto a reflecting recording medium and detecting reflected light 
therefrom, comprising : 

emitting light flux from a light source along an emitting 
direction; 

causing the light flux emitted from the light source to pass 
through a flux separating optical element including a 

i 

uniaxial crystal with a discontinuous surface disposed in 
an optical path between the light source and a focusing 

optical element, t-he light flux entering the flux 

> 
I 

separating optical element through a first side and exiting 
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through a second side; 

causing the light flux from the light source that has exited tne 

flux separating optical element through the second s/de 

/ 

thereof to pass through a quarter-wave optical elemer/t; 

r 

causing the light flux from the light source that has /passed 



:/tl 



through the quarter-wave optical element to pass /through 
the focusing optical element and be focused' onto a 

/ 

recording medium that reflects the light fl,ux focused 
thereon to thereby produce a reflected light fflux, 

i 

wherein the reflected light flux passes through the focusing and 

/ 

the quarter-wave optical elements and enters the flux 

/ 

separating optical element through the second side thereof 

/ 

along an optical path that substantially' coincides with a 
path of the light flux from the light source after exiting 
the second side and in traveling to f jche recording medium 

// 

through the quarter-wave and focusing^ optical elements, and 

the reflected light flux exits the flux separating optical 

if 

element through the first side thereof and travels along a 
detecting direction to a light flux detecting element. 

K 

/ 

50 . (previously presented) The method of claim 49, wherein the 

// 

emitting and detecting directions are at an oblique angle to each 

/■ 

other . / 

/ 

51 . (previously presented) The, method of claim 49, wherein the 
light source and detector are space! from each other in a direction 
transverse to both the emitting and^ the detecting directions. 



• 
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52 . (previously presented) The method of claim 49, wh'erein 
causing the light flux from the light source to pass through a flux 
separating optical element includes passing the light flux- through a 
biref ringent material . 




